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Changes  in the b lood  flow in the  v e s s e l s  s u p p l y i n g  the b r a i n  and a l s o  in the  e x t r a c r a n i a l  
v e s s e l s  of the  head  w e r e  s tud i ed  in a n e s t h e t i z e d  a n i m a l s  in r e s p o n s e  to e l e c t r i c a l  s t i m u -  
l a t ion  of the v e s t i b u l a r  a p p a r a t u s .  A m o r e  m a r k e d  i n c r e a s e  in  the b lood  flow in the i n t e r -  
na l  than  in  the e x t e r n a l  c a r o t i d  a r t e r y  was  found in dogs .  In c a t s  the changes  in the  b lood  
flow in the  m a x i l l a r y  a r t e r y  w e r e  i n c o n s t a n t .  In m o s t  e x p e r i m e n t s  the s y s t e m i c  a r t e r i a l  
p r e s s u r e  was  l o w e r e d .  The c h a n g e s  o b s e r v e d  in the  b lood  flow i n d i c a t e  an ac t i ve  r e s p o n s e  
of t h e s e  v a s c u l a r  r e g i o n s  to v e s t i b u l a r  s t i m u l a t i o n ,  fo r  t hey  a r e  a l s o  o b s e r v e d  in  e x p e r i -  
m e n t s  in which  the r e g i o n a l  a r t e r i a l  p r e s s u r e  i s  s t a b i l i z e d .  

As  we l l  as  m a i n t a i n i n g  the e q u i l i b r i u m  of the  body  and s p a t i a l  o r i e n t a t i o n ,  the v e s t i b u l a r  a p p a r a t u s  
a l s o  i n f luences  the a r t e r i a l  p r e s s u r e  and c a r d i a c  a c t i v i t y  [8, 10, 11]. K l o s o v s k i i  [4] and o t h e r  i n v e s t i g a -  
t o r s  [6, 7] have o b s e r v e d  d i f f e r e n c e s  in the c h a r a c t e r  of the r e s p o n s e  of the b r a i n  v e s s e l s  to v e s t i b u l a r  
s t i m u l a t i o n .  

It was  a c c o r d i n g l y  d e c i d e d  to s t u d y  the e f fec t  of v e s t i b u l a r  s t i m u l a t i o n  on the v o l u m e  v e l o c i t y  of the 
c e r e b r a l  b lood  flow wi th  the a r t e r i a l  p r e s s u r e  in the  m a j o r  a r t e r i e s  of the  b r a i n s t a b i l i z e d  and u n s t a b i l i z e d ,  
and a l s o  to i n v e s t i g a t e  r e s p o n s e s  of the  c e r e b r a l  v e s s e l s  and e x t r a c r a n i a l  v e s s e l s  of the head  to v e s t i b u l a r  
s t i m u l a t i o n .  

E X P E R I M E N T A L  M E T H O D  A N D  R E S U L T S  

A c u t e  e x p e r i m e n t s  w e r e  p e r f o r m e d  on 20 adu l t  dogs  a n e s t h e t i z e d  wi th  c h l o r a l o s e  and u r e t h a n e  and 
12 dogs a n e s t h e t i z e d  wi th  m o r p h i n e  and h e x o b a r b i t a l ,  unde r  c o n t r o l l e d  r e s p i r a t i o n  [1]. The  b u l l a  was  
opened ,  r e v e a l i n g  the f e n e s t r a  r o tunda  on i t s  m e d i a l  wa l l .  The v e s t i b u l a r  a p p a r a t u s  was  s t i m u l a t e d  by  a 
s e r i e s  of s q u a r e  p u l s e s  ( 1 0 / s e c ,  3 -10  V, 10 m s e c ) ,  fo r  p e r i o d s  r a n g i n g  f r o m  10 sec  to 1 min .  A l t o g e t h e r  
t h r e e  o r  fou r  p e r i o d s  of s t i m u l a t i o n  w e r e  used  in the  e x p e r i m e n t .  

The  v o l u m e  v e l o c i t y  of the  b lood  flow was  d e t e r m i n e d  with  a f l o w m e t e r  [2] and the r e g i o n a l  a r t e r i a l  
p r e s s u r e  was  s t a b i l i z e d  by  the  a p p a r a t u s  d e s c r i b e d  p r e v i o u s l y  [3]. The a p p a r a t u s  was  c o n n e c t e d  to the 
ca t s  T c a r o t i d  a r t e r i e s ,  the  e x t r a c r a n i a l  b r a n c h e s  of which  w e r e  l i ga t ed  wi th  the  e x c e p t i o n  of the m a x i l l a r y  
a r t e r i e s  [5, 9]. 

In dogs the  b lood  flow was  m e a s u r e d  in the  i n t e r n a l  c a r o t i d  a r t e r i e s .  In s o m e  e x p e r i m e n t s  a p a r a l l e l  
i n v e s t i g a t i o n  was  m a d e  of the  b lood  flow in the i n t e r n a l  and e x t e r n a l  c a r o t i d  a r t e r i e s ,  a l l  c o n n e c t i o n s  b e -  
tween  the i n t r a c r a n i a l  and e x t r a c r a n i a l  v a s c u l a r  s y s t e m s  of the  head  hav ing  b e e n  s e v e r e d .  The a r t e r i a l  
p r e s s u r e  was  r e c o r d e d  in the c o m m o n  c a r o t i d  a r t e r y  b y  a m e r c u r y  m a n o m e t e r .  
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In response to vestibular stimulation the blood flow in the maxillary arteries showed various changes 
when the arterial pressure was not stabilized (16 observations on cats). In six cases the blood flow was 
increased by 5-38%, in seven it was reduced by 8-20%, and in the other three experiments no appreciable 
change was found. In the series of experiments as a whole the blood flow was not significantly changed. 
In most cases the results of vestibular stimulation appeared after 1 min and were no longer visible after 
5-6 min, but sometimes they could be recorded for up to 15 rain or more. The systemic arterial pres- 
sure was s l igh t ly  reduced (by 6 �9 1.5%) dur ing s t imula t ion  by a c u r r e n t  of 1-3 V. In r e sponse  to s t r o n g e r  
s t imula t ion  (5-10 V) the p r e s s u r e  was reduced by 20-30%. 

In the expe r imen t s  of s e r i e s  II (nine observa t ions )  the blood flow in the m a x i l l a r y  a r t e r y  was m e a -  
su red  when the a r t e r i a l  p r e s s u r e  was s tab i l i zed .  In th ree  c a s e s  it was i n c r e a s e d  by 14-25%, in two it was 
reduced  by 5-8%, and in th ree  it r ema ined  unchanged. 

The expe r imen t s  of s e r i e s  III were  c a r r i e d  out on dogs in which the c e r e b r a l  blood flow was m e a -  
sured  in the t e r r i t o r y  of the in te rna l  ca ro t id  a r t e r y  when the a r t e r i a l  p r e s s u r e  was s tab i l i zed .  A p a r a l l e l  
inves t iga t ion  was made of the blood flow in the e x t r a c r a n i a l  v e s s e l s  of the head. In eve ry  case  a definite 
i n c r e a s e  in the volume ve loc i ty  of the blood flow was obse rved  in the in te rna l  ca ro t id  a r t e r y  (on the a v e r -  
age by 44 =e 5.1%) and in the e x t r a c r a n i a l  v e s s e l s  of the head (by 27 �9 8.1%). The effect  began 10-15 sec 
a f t e r  the beginning of s t imula t ion  and las ted  for  3-7 rain. The sys t emic  a r t e r i a l  p r e s s u r e  fel l  by 20-30% 
and then ro se  to i ts  o r ig ina l  level .  The changes in the blood flow thus were  l a r ge l y  due to an act ive r e s -  
ponse of the v a s c u l a r  t e r r i t o r i e s  inves t iga ted ,  for  they were  a lso  obse rved  in expe r imen t s  in which the 
p r e s s u r e  in the m a j o r  a r t e r i e s  of the b ra in  was s tab i l i zed .  
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